
Beam Width Measurements using Vertex Distributions
Stan Lai, Simon Sabik, University of Toronto

Method:

� Use PrimeVtx to find primary vertex distribution on
5.3.1 �� � �� data

� Fit Gaussian to the vertex distribution

� � �� 	
 � �� � �� � �� � �� ��� �� �

� Use PrimeVtx scale factors as a function of �

� Look at the variation of beam width with �

� Functional Form is � � � � �� � � � � � � �  � ! � �  
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Gaussian Fits to PrimeVtx Vertices

Entries  545
Mean   0.0001601
RMS    0.004202

 / ndf 2χ  31.87 / 19
Prob   0.03234
Constant  3.154± 52.94 
Mean      0.0001731± -1.835e-06 
Sigma     0.0001559± 0.003806 
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Mean   0.0001601
RMS    0.004202

 / ndf 2χ  31.87 / 19
Prob   0.03234
Constant  3.154± 52.94 
Mean      0.0001731± -1.835e-06 
Sigma     0.0001559± 0.003806 

Delta x

Entries  545
Mean   0.0003411
RMS    0.004299

 / ndf 2χ  15.68 / 19
Prob   0.6783
Constant  3.118± 56.73 
Mean      0.0001641± 0.000391 
Sigma     0.0001272± 0.003699 
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 / ndf 2χ  15.68 / 19
Prob   0.6783
Constant  3.118± 56.73 
Mean      0.0001641± 0.000391 
Sigma     0.0001272± 0.003699 

Delta y

Gaussian fit for vertices (between

� � � � � � cm)

Group vertices in � -bins of 2
cm

Reject vertices at the tails and with
� �� �� 	 
 
 � m
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Scale Factor for PrimeVtx
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Vertex Uncertainty Scale Factor in x vs. z
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Vertex Uncertainty Scale Factor in y vs. z

Can see quite a variation in �

Scale factors for vertex uncer-
tainties measured using pull
distributions
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Store 3328

Runs 181026, 181029
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Store 3335

Run 181078
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Run 181026
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0.001

0.002

0.003
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0.005

Beam Width in x  / ndf 2χ  78.51 / 30
Prob   3.229e-06
p0        7.762e-09± 1.411e-07 
p1        2.796±  37.7 
p2        1.751± 12.93 

 / ndf 2χ  78.51 / 30
Prob   3.229e-06
p0        7.762e-09± 1.411e-07 
p1        2.796±  37.7 
p2        1.751± 12.93 
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 / ndf 2χ  78.51 / 30
Prob   3.229e-06
p0        7.762e-09± 1.411e-07 
p1        2.796±  37.7 
p2        1.751± 12.93 

 / ndf 2χ  78.51 / 30
Prob   3.229e-06
p0        7.762e-09± 1.411e-07 
p1        2.796±  37.7 
p2        1.751± 12.93 

Beam Width in x
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Beam Width in y  / ndf 2χ  63.79 / 30
Prob   0.0003127
p0        6.693e-09± 1.107e-07 
p1        2.783± 36.73 
p2        2.099± -13.15 

 / ndf 2χ  63.79 / 30
Prob   0.0003127
p0        6.693e-09± 1.107e-07 
p1        2.783± 36.73 
p2        2.099± -13.15 
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 / ndf 2χ  63.79 / 30
Prob   0.0003127
p0        6.693e-09± 1.107e-07 
p1        2.783± 36.73 
p2        2.099± -13.15 

 / ndf 2χ  63.79 / 30
Prob   0.0003127
p0        6.693e-09± 1.107e-07 
p1        2.783± 36.73 
p2        2.099± -13.15 

Beam Width in y

Values for Run 181026 are

� � � ��� �� � � � �� �  �� � � � 	 cm

� 
 � ��� �� � � � �� �  �� � � � 	 cm

� �� � � � � � �  � � cm

� �

 � �� � � �  � � cm

� � � � �  � � � � � � cm
� 
� � � � � �  �  �� cm
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Run 181029
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Beam Width in x  / ndf 2χ  97.13 / 30
Prob   5.243e-09
p0        7.976e-09± 1.665e-07 
p1        2.505± 37.75 
p2        1.459± 12.29 

 / ndf 2χ  97.13 / 30
Prob   5.243e-09
p0        7.976e-09± 1.665e-07 
p1        2.505± 37.75 
p2        1.459± 12.29 
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 / ndf 2χ  97.13 / 30
Prob   5.243e-09
p0        7.976e-09± 1.665e-07 
p1        2.505± 37.75 
p2        1.459± 12.29 

 / ndf 2χ  97.13 / 30
Prob   5.243e-09
p0        7.976e-09± 1.665e-07 
p1        2.505± 37.75 
p2        1.459± 12.29 

Beam Width in x
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Beam Width in y  / ndf 2χ  72.29 / 30
Prob   2.378e-05
p0        6.474e-09± 1.27e-07 
p1         2.52± 36.02 
p2        1.658± -12.22 

 / ndf 2χ  72.29 / 30
Prob   2.378e-05
p0        6.474e-09± 1.27e-07 
p1         2.52± 36.02 
p2        1.658± -12.22 

z [cm]
-40 -20 0 20 40

B
ea

m
 W

id
th

 in
 y

 [
cm

]

0

0.001

0.002

0.003

0.004

0.005

 / ndf 2χ  72.29 / 30
Prob   2.378e-05
p0        6.474e-09± 1.27e-07 
p1         2.52± 36.02 
p2        1.658± -12.22 

 / ndf 2χ  72.29 / 30
Prob   2.378e-05
p0        6.474e-09± 1.27e-07 
p1         2.52± 36.02 
p2        1.658± -12.22 

Beam Width in y

Values for Run 181029 are

� � � ��� �� � � � �� �  �� � � � 	 cm

� 
 � ��� �  � � � �� �  �� � � � 	 cm

� �� � � � � � �  � � cm

� �

 � �� �� �  � � cm

� � � � �  � � � � �� cm
� 
� � � �  �  � � � � cm
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Run 181078
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Beam Width in x  / ndf 2χ  65.54 / 30
Prob   0.0001871
p0        4.178e-09± 1.188e-07 
p1         2.11± 44.99 
p2        1.161±  11.5 

 / ndf 2χ  65.54 / 30
Prob   0.0001871
p0        4.178e-09± 1.188e-07 
p1         2.11± 44.99 
p2        1.161±  11.5 
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Prob   0.0001871
p0        4.178e-09± 1.188e-07 
p1         2.11± 44.99 
p2        1.161±  11.5 

 / ndf 2χ  65.54 / 30
Prob   0.0001871
p0        4.178e-09± 1.188e-07 
p1         2.11± 44.99 
p2        1.161±  11.5 

Beam Width in x
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Beam Width in y  / ndf 2χ  68.64 / 30
Prob   7.36e-05
p0        3.151e-09± 1.149e-07 
p1        1.554± 38.77 
p2        0.9235± -7.808 

 / ndf 2χ  68.64 / 30
Prob   7.36e-05
p0        3.151e-09± 1.149e-07 
p1        1.554± 38.77 
p2        0.9235± -7.808 
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 / ndf 2χ  68.64 / 30
Prob   7.36e-05
p0        3.151e-09± 1.149e-07 
p1        1.554± 38.77 
p2        0.9235± -7.808 

 / ndf 2χ  68.64 / 30
Prob   7.36e-05
p0        3.151e-09± 1.149e-07 
p1        1.554± 38.77 
p2        0.9235± -7.808 

Beam Width in y

Values for Run 181078 are

� � � ��� �� � � � �� �  �� � � � 	 cm

� 
 � ��� �� � � � �� �  �� � � � 	 cm

� �� � � � �� �  �� cm

� �

 � � � � � � � �� cm

� � � � � � � � � � �  cm
� 
� � � � � � � � � � cm
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Store 3123
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Beam Width in x  / ndf 2χ  94.73 / 30
Prob   1.239e-08
p0        5.076e-09± 1.629e-07 
p1        1.908± 45.57 
p2        0.969± 10.94 

 / ndf 2χ  94.73 / 30
Prob   1.239e-08
p0        5.076e-09± 1.629e-07 
p1        1.908± 45.57 
p2        0.969± 10.94 
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 / ndf 2χ  94.73 / 30
Prob   1.239e-08
p0        5.076e-09± 1.629e-07 
p1        1.908± 45.57 
p2        0.969± 10.94 

 / ndf 2χ  94.73 / 30
Prob   1.239e-08
p0        5.076e-09± 1.629e-07 
p1        1.908± 45.57 
p2        0.969± 10.94 

Beam Width in x
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Beam Width in y  / ndf 2χ  83.04 / 30
Prob   7.16e-07
p0        4.737e-09± 1.239e-07 
p1        2.486± 50.54 
p2        1.255± -9.57 

 / ndf 2χ  83.04 / 30
Prob   7.16e-07
p0        4.737e-09± 1.239e-07 
p1        2.486± 50.54 
p2        1.255± -9.57 
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 / ndf 2χ  83.04 / 30
Prob   7.16e-07
p0        4.737e-09± 1.239e-07 
p1        2.486± 50.54 
p2        1.255± -9.57 

 / ndf 2χ  83.04 / 30
Prob   7.16e-07
p0        4.737e-09± 1.239e-07 
p1        2.486± 50.54 
p2        1.255± -9.57 

Beam Width in y

Values for Store 3123 are

� � � ��� �� � � � �� �  �� � � � 	 cm

� 
 � ��� �  � � � �� �  �� � � � 	 cm

� �� � � � �� � � � � cm

� �

 � �� � � �  � � cm

� � � � � � � � � � �� cm
� 
� � � � �� � � � � cm
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Summary

All values in cm

For X:

Store Run Number Date � � � � ��� � � �� 	 �


3123 All Jan 2/04 �� � � � � �� � � � � � �� � � � � � � �� �

3328 181026 Mar 29/04 �� � � � � � ��  	 � 	 � � � � �� � � � �� �

3328 181029 Mar 29/02 �� � 	 � � � ��  	 � � � � � � �� �  � �� �

3335 181078 Mar 30/02 �� � � � � � � � � � � � � � � � � �� � � ���

For Y:

Store Run Number Date � � � � � � � � �� 	 �


3123 All Jan 2/04 ��� � � � � �� � � � � � � � � � � � � � �� 

3328 181026 Mar 29/04 �� � � � � � � 	  � � 	 � � � � � � �� � � � �

3328 181029 Mar 29/02 ��� 	 � � � � �  � � � � � � � � �� �� � �� 	

3335 181078 Mar 30/02 �� �� � � � �  � � � � �� � � 	 � � � � � �
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